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ANH HUONG CUA PIEU KIEN XU LY AXIT STEARIC
DEN TINH KY NUGC CUA MANG ZnO TREN GO BO BE

Nguyén Vin Huyén, Vii Manh Tlr(‘rljg*,
Pham Vin Duy, Lé Thi Hing
Truong Dai hoc Lam nghiép

TOM TAT

Pht mit gd bang vat liéu c¢6 kich thude micro hodc nano mét 1a cong nghé hidu qua c6 thé nang
cao tinh ky nudc cho gd. Tuy nhién, d&én nay chua c6 nhidu nghién ctru anh hudng cua diéu kién
xu ly giam nang luong bé mit bang axit stearic dén tinh chét ky nudc ciia gb sau khi phu. Trong
nghién ctru nay, gb Bo dé (Styrax tonklnenSIS) da duoc phu mang ZnO bang cong nghé nano, sau
d6 xur 1y bang axit stearic dé tao ra gd siéu ky nudc. Pic tinh bé mit ciia mang da duoc phan tich
bang phuong phap hién vi dién tu quét (FE-SEM), pho tan sic ning lugng tia X (EDX), nhidu xa
tia X (XRD) va do gOC tiép xuc voi nudce. Két qua cho thdy, mang phu trén go duoc cau thanh tu
céc tAm ZnO tinh thé dang Wurtzite kich thudc micro hodc nano mét. Goc tiép xuc v6i nude cua
bé mat gd da phu 16n hon rd rét so véi go khong phu. Ngoai ra, két qua con cho thay, véi dleu kién
xir 1y axit stearic khac nhau thi goc tiép xuc véi nude cing khac nhau, trong d6 ¢6 mot s6 ché do
thi nghiém di tao ra 16p phu siéu ky nude véi goc tiép xac 16n hon 150°. Lép pha ZnO cua nghién
ciru da lam cho gb Bd dé tir loai vat lidu ua nude trd thanh vat liéu siéu ky nudc va cé tinh nang ty
lam sach.
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EFFECT OF STEARIC ACID TREATMENT ON THE HYDROPHOBICITY OF
ZNO-COATED Styrax tonkinensis WOOD

Nguyen Van Huyen, Vu Manh Tuong*,
Pham Van Duy, Le Thi Hang
Vietnam National University of Forestry

ABSTRACT
Micro/nanostructure coating is a useful technology that can enhance the hydrophobicity of wood.
However, there are not many works studying the effect of treatment condition on the
hydrophobicity of coated-wood. In this research, the Styrax tonkiensis wood with
superhydrophobic surfaces was obtained by ZnO coating method followed by treating with stearic
acid. Surface characteristics of the coating were examined by Field Emission Scanning Electron
Microscopes (FE-SEM), Energy-dispersive X-ray Spectroscopy (EDS), X-ray Diffraction (XRD),
and water contact angle (WCA). The results showed that the coating on wood was composed of
micro/nano-size ZnO sheets with Wurtzite crystal structure. The water contact angle of the coated-
wood was significantly larger than that of uncoated-wood. Additionally, with different stearic acid
treatment conditions, the water contact angle was not the same. In particular, some coated-wood
samples sufaces became superhydrophobic with WCAs greater than 150 degrees. The ZnO coating
played the roll in transforming the S. tonkinensis wood from the hydrophilic material into
superhydrophobic material with self-cleaning function.
Keywords: Nano technology, Styrax tonkinensis wood, superhydrophobic coating, water contact
angle, ZnO
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1. Gidi thiéu

Go 1a vat ligu ty nhién than thién moi truong
duge ding trong nhiéu linh vyc nhu: d6 moc,
xdy dung, trang tri noi that va cac san pham
ngoai troi. Tuy nhién, trong qua trinh st dung
g0 khong thé tréanh tiép xuc voi nudce hodc hoi
am trong khong khi. Do d6, gb hat am hodc
nuée dan dén thay déi kich thude, tao dicu
kién cho sinh vét xam hai. Hon nita, tinh chét
co hoc va vat 1y cua gd ciling c6 thé giam do
tiép xtic voi nude [1] [2]. Vi vay, viée tao ra
mot 16p phu ky nudc hodc siéu ky nudc la
mot giai phap hiéu qua dé ngin ngira hoic
giam thiéu van dé néu trén.

Gan déy, nhiéu nghién ctru d chi ra, 16p phu
6 céu trac tht bac trén co sé bé mat nham &
cép d6 micromet hodc nanomet két hop voi
nang lugng bé mit thép 6 thé dat duge tinh
nang siéu ky nudc [3] [4] [5]. Trong linh vyuc
nghién ctru cong nghé phi nano cho gd, di co
nhidu phuong phap dugc 4ap dung nhu
phuong phap sol-gel [6], phuong phap thuy
nhiét [7] [8], phuong phap phun [9], phuong
phap phu tung 16p [10], phuong phap ngam
[11]. Trong nhirng nghién ctu nay, cac loai
hop chit vo co da duoc su dung co TiO,,
Si0,, va ZnO. Trong d6 ZnO véi nhiéu dic
tinh n6i bat nhu: ré, khong ddc, tinh ning
quang xuc tac tot nén di duoc st dung rat
rong rdi trong nhiéu Gmg dung [12]. Vi vay,
ZnO ciing la loai vat li€u dugc st dung dé
pht mit gd str dung ngoai troi [13].

Ap dung cac phuong phap néu trén cé thé tao
ra 16p phut hop chat v6 co 1én bé mat gd. Tuy
nhién, dé bé mit tré nén ky nudc hodc si€u ky
nude can tién hanh xir Iy giam ning luong bé
mit bang mot s6 hop chat silane nhu FAS
(1H,1H,2H,2H-perfluorodecyltriethoxysilane)
[14] hodc cac loai axit béo nhu axit stearic
[15]. Viéc sir dung cac hop chit silane tuy co
thé thu duoc bé mit siéu ky nudc t6t nhung
chi phi cao nén thuong sur dung trong cac san
phim yéu cau chit lugng cao. Axit stearic 1a
loai hop chét hitu co ré tién, it doc hai lai co
tac dung 1am giam ning lugng bé mit nén da

duogc lya chon st dung [16]. Tuy nhién, cho
t6i thoi diém hién tai rat it cong trinh cong bd
vé anh huong ciia diéu kién xur 1y axit stearic
cho gb da phu ZnO, dic biét v4i gb B6 dé thi
chua c6 nghién ctru nao. Vi vay, nghién ctru
ndy da tién hanh thi nghiém phi mat gb Bo dé
bang mang ZnO sau d6 danh gia anh hudng cua
diéu kién xir 1y axit stearic dén tinh ning ky
nudc cia gd Bd dé dé 1am cin ¢t cho viée xay
dung cong nghé ché tao bé mit siéu ky nudc
cho gb tmg dung trong didu kién ngoai troi.

2. Vit liéu va phwong phap nghién ciru

2.1. Vit liéu nghién ciru

- Mau go: Kich thuée 10 x 20 x 50 mm
(Xuyén tam x Tiép tuyén x Doc thé) lam tir gb
Bo d& (Styrax tongkinensis) 06 tudi, d6 am
khi xtr 1y 15 £ 1%, s6 lugng 05 mau/ché do
xu ly.

- Hoa chat: Kém axetat - Zn(O,CCHsy), .
2H,0 (Zn(Ac),); k€m nitrat - Zn(NO3),.6H,0
Triethylamine - CsHgN - (TEA); Urotropin -
CeHi2Nys  (HMTA), Axit stearic (CHs-
(CH,)1s-COOH) (STA); Cén tuyét ddi
(C,HsOH).

- Dung cu: Tu séy thi nghiém, Autoclave
dung tich 200 mL véi 161 Teflon.

2.2. Phwong phdp nghién ciru

2.2.1. Phuong phdp phii mang ZnO lén gé
Bucc 1: Chuan bi dung dich phii va dung dich
thuy nhiét

- Chuan bi dung dich phii: Ldy mét lugng phu
hop céac chit gdm k&m axetat va triethylamine
pha v&i 200 mL cdn tuyét ddi, sau do khudy
déu bang may khudy tir gia nhiét & nhiét do
60°C dén khi thu duoc dung dich trong subt
¢6 mau vang nhat, cubi cung 1am ngudi dung
dich trong diéu kién phong dé thu dung dich
dang mol c6 ndng do 0,5 M.

- Chuén bi dung dich thuy nhiét: Ldy mot
lugng vira du kém nitrat va urotropin pha véi
200 mL nuéc tinh khiét, sau d6 khudy bang
may khudy tir gia nhiét & nhiét d6 phong
trong thoi gian 30 phut dé thu duoc dung dich
dang mol c6 nong d6 0,5 M.

220

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Nguyén Vin Huyén va Dtg

Tap chi KHOA HOC & CONG NGHE DHTN

204(11): 219 - 226

Burée 2: Tao 16p phii cho mau gb

Ngam mau gb trong dung dich phil duoc tao
ra 6 budc 1 trong thoi gian 30 phut, sau d6
say mau ¢ nhiét do 60°C trong thoi gian 30
phut. Tiép tuc thyc hién lai quy trinh nhung
va phu nay 5 lan dé thu dugc 16p phu chtra
Zn** dong déu trén bé mat gd.

Buéc 3: Xu Iy thuy nhiét mau g da phu

Pua cic mau gb da duoc phu 16p mang chira
Zn** & budce 2 vao autoclave véi 16i Teflon;
sau do cho mot lugng vira du dung dich thuy
nhiét da chuan bi & trén vao; tiép theo dua
autoclave chira mau da duogc lap chat vao ti
sdy, tien hanh xu ly nhiét cho autoclave ¢
80°C trong thoi gian Sh; cudi cung lay mau ra
va say & nhiét do 60°C trong 1h & diéu kién
ap suat khong khi.

2.2.2. Phuong phdp xir ly g6 da phi ZnO
bang axit stearic

Bude 1: Chuén bi dung dich axit stearic

Muc dich ctia nghién ctru nay 1a danh gia anh
huoéng ctia xtr Iy axit stearic dén tinh ky nudce
cua g0 phu mang ZnO, do d6, trong thi
nghiém da su dung phuong phap bo tri thi
nghiém truc giao nham giam sO lugng thi
nghiém dé¢ danh gia anh huong cua nong do
dung dich axit stearic va thoi gian xir ly dén
tinh chat ky nudc cta go phu mang ZnO.
Thoéng so thi nghiém nhu bang 1.

Bude 2: Xir Iy mau gb d pht ZnO bang axit stearic
Ngam mau gb trong dung dich axit stearic
trong dicu kién nhiét d¢ phong véi cac thong
s0 thi nghi¢m nhu bang 1.

2.2.3. Phuwong phdp kiém tra tinh chat I6p phii

- Phuong phap phan tich céu trac 16p phu

+ Phan tich cdu trc hién vi: Sir dung kinh
hién vi dién tir quét két hop phd tan sac nang
luong EDX (FE-SEM, S-4800) cua Vién
Khoa hoc Vit liéu, Vién Han Lam Khoa hoc
va Cong nghé¢ Viét Nam).

+ Phan tich ciu triic tinh thé: Sir dung may
nhiéu xa tia X (SIEMENS D5000) cua Khoa
Vit 1y, Pai hoc Khoa hoc Ty nhién, Pai hoc
Quoc gia Ha Noi, d€ phan tich vai goc quét
20 tir 10° dén 70°.

- Phuong phép danh gié tinh ky nude

+ Do goc tiép xtic: Po goc tiép xtic giot nudc
voi b€ mat phu sau khi xtr ly theo phuong
phap chup anh giot nudc khi tiép xuc va do
goc tiép xuc bang phan mém image] [8].

Bang 1. Thong sq thi nghiém xi Iy g6 phii ZnO
bang axit stearic

Ma thi Nong d§ dung dich  Thai gian xir
nghiém axit stearic (%) ly (Phit)
0,8-180 0,8 180
1,0-120 1,0 120
1,0-240 1,0 240
1,5-95 15 95
1,5-265 15 265
1,5-180 15 180
2,2-180 2,2 180
2,0-120 2,0 120
2,0-240 2,0 240
bCl1 1,0 240
bC2 - -
bC3 - -

Ghi chi: Mau PCI la mau g6 Bo de khong phii,
6 ngam axit stearic; Mau DC2 la mau go Bo deé
khong phu, khong ngam axit stearic; DC3 la mau
g0 phii ZnO nhung khéng xu Iy axit stearic.

+ Péanh gid do bén 16p phii: Po goc tiép xic
giot nudc va bé mit phu sau khi lugc bang
nudc soi [8].

+ Kiém tra kha ning tu 1am sach cta gd:
Buéc 1: Réc bot phan viét bang phi kin bé
mat mau go doi chiing va mau go phu ZnO.
Buée 2: Phun nude vao bé mat co bot phan.
Bude 3: Ki‘ém tra tinh trang tan du cua bot
phan trén bé mat sau khi phun nudc bang mat
thuong va chup anh.

3. Két qua va thao luan

3.1. Céu triic hién vi bé mt g6

Nhiéu nghién ciru vé tinh thdm w6t bé mit da
chi ra, dé vat 1ie::u c6 kha nang ky nude hodc
siéu ky nudc can c6 mdt bé mat dugc phu
dong déu, dong thoi 16p phu phai c6 nang
luong bé mit thap vdi cau trac tha béc
(hierarchical) cap do micro hodc nano mét
[17]. Nham tao ra be mdt ky nudc hodc si€u
ky nudc cho go Bo de, nghién ctru nay da tien
hanh pht ZnO cho g6 B6 d€, dong thoi da xur
ly giam nang lugng bé mat bang axit stearic.
Qua phan tich bang kinh hién vi di¢n tir quét
(FE-SEM) da chup dugc anh cau tric hién vi
bé mat go Bo d€ khong phu va go Bo dé phu
ZnO duogc the hién trong anh chup hinh 1.
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Hinh 1. Cdu triic hién vi I6p phi: (8) g6 khéong phiiva (b, ¢,d) gé phii ZnO

Quan sat hinh 1 ta thdy, dbi véi gd khong phi
(hinh 1a), trén bé mat chi xuat hién cu trac
vbn ¢o cua gd do rudt cac té bao mach 20, soi
0, t& bao mé mém cau tao nén tia gd tao ra.
Céu triic nay ciing 1a mot dang cdu tric thu
bac tuy nhién kich thudc cta cac phan tir chi
& cap do micro mét. Voi dic diém nay chua
du diéu kién dé tao ra bé mit ky nuéc hodc
siéu ky nudc theo cac md hinh cia Wenzel
[18]. Ddi véi gb sau khi phi ZnO (hinh 1b, c,
d), trén bé mat xuat hién 16p phi lién tuc
dugc cdu tao boi cac phan tir dang manh, phu
1én ciu trac von c6 cua gd tao ra cu tric thu
bac do ciu trac & cip d6 micro mét va ciu
trac cua 16p phu ZnO & cép d6 nano mét tao
nén. Tir ddc diém nay co thé thay, cAu triic bé
mit gd sau khi pht hoan toan co thé dap tng
yéu cau bé mat ky nudc hodc siéu ky nudc
clia Wenzel hodc Cassie [18]. Cau tric bé mat
gd Bd dé trudc va sau khi phu c6 thé mod
phong theo moé hinh cta tac gia Huizhang
Guo va cong sw [19] nhu hinh 2.

Vachtd  Rubtté  zno axit steario
bao gd bao gb
(2) (b) (c)

5= s

Hinh 2. M6 phong cch tric bé mdt go trude va .
sau khi phi ZnO: (a) bé mat go khong phu, (b) bé
mat go phu ZnO va (c) bé mat go phi ZnO da
duwoc xur Iy bang axit stearic

3.2. Thanh phin hod hoc lép phii

Thanh phan nguyén t6 trén bé mat gd da phu
ZnO dugc kiém tra bang phd tan sic ning
lugng tia X (EDX) tich hop trén kinh hién vi
dién tr quét (hinh 3). Tir phd EDX cuia bé mit
g0 phtt ZnO c6 thé thdy, trén bé mit da ton tai
nguyén t6 k&m (Zn), hai nguyén t6 con lai 1a
oxy (O) va cac bon (C) 1a hai nguyén té chinh
ciu tao nén gd. Tuy nhién, dé biét nguyén t6
Zn tOn tai trén bé mat gd ¢ dang hop chét nao
thi viéc st dung phd EDX nay chua du dé
khing dinh. Do d6, can phan tich cdu tric tinh
thé cua thanh phan ciu trac nén 16p phu méi
c6 thé du dé két luan su ton tai cia ZnO trong
16p phu.
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| RSP S, ot
Hinh 3. Ph6é EDX bé mat g6 phii ZnO
3.3. Céu tricc tinh thé 16p phii

Pic tinh bé mit cta vat liéu nano chju anh
hudng rat 16n boi cau tric tinh thé ciia n6. Dé
1am 13 cau trac ctia ZnO trong 16p phu trén gd
Bo dé cua thi nghiém, miu gd khong phu va
mAu b phii ZnO di dugc phan tich bang phd
nhiu xa tia X (XRD). Két qua thé hién trong
gian d6 nhidu xa XRD nhu hinh 4.

M, 4
h,{ ' n%w\#’\m
) - ~ L] M (3]

200400

Hinh 4. Gidn d6 XRD ciia (a) mdu g6 B dé
khong phu va (b) mau g6 Bo dé phu ZnO

Tir gian d6 nhidu xa XRD c6 thé thiy, ddi voi
méu gb khong phi ZnO thi chi xut hién 02
peak thé hién cdu trac tinh thé cta xenlulo
trong gb [20]. D4i v6i miu c6 16p phit ZnO
thi dd xuét hién thém nhiéu peak moi. Cac
peak nay la cac dic trung thé hién cau trac
ctia tinh thé ZnO & dang Wurtzite [21].

3.4. Tinh ky nuwdc ciia lop phu
Tir két qua phan tich cdu tric hién vi (FE-
SEM), thanh phan nguyén t6 (EDX) va céu
tric tinh thé (XRD) di xac dinh duoc, 16p phu
trén g6 BO dé di tao ra theo quy trinh thi
nghiém cua nghién cuu dugc hinh thanh tir
ZnO dang manh kich thudc micro hoac nano
mét. Lop phu nay két hop vai cu trac cia gb
Bo dé sé tao ra cAu tric cdu trac thir bac theo
yéu cau co ban ciia bé mit ky nude hodc siéu
ky nuéc. Tuy nhién, dé bé mit véi céu trac
thir bac co tinh ky nudc hodc siéu ky nudc
can tién hanh xur 1y lam giam ning luong bé
mit cia nd. Nhidu nghién ctru da chi ra, co
thé str dung axit stearic dé xur 1y giam bé mat
16p phii ZnO [15] [16]. Tuy nhién, diéu kién
xir Iy axit stearic d6i voi mdi 16p phu hodc
mdi vt liéu khong gidng nhau, vi vdy, trong
nghién ctru nay sau khi mau gd B6 dé di phu
bang ZnO, mau gd tiép tuc dugc xur 1y bing
dung dich axit stearic v&i cac diéu kién xtr Iy
khac nhau dé giam ning lugng bé mit 16p
phu. Tinh ky nuée gd Bd dé phu ZnO sau khi
xir Iy bang axit stearic voi cac diéu kién khac
da duoc dang gia thong qua goc tiép xtic cia
giot nudc v6i bé mat mau gb. Két qua thi
nghiém nhu trong hinh 5.
150 {
140 4
130 A
- 120
= 110
S 100
90 4

B0
70 4

60 4 i
50 -
o
0
W

20 P

» Nooo
Dt D W™ W W

zal
mwZatL

M3ty rgllxi‘n’l‘
Hinh 5. Géc tiép xiic & cdc diéu kién xit Iy axit
stearic khac nhau
Tir hinh 5 ¢6 thé thay, (1) Hiu hét cac mau g
pht ZnO d€u co6 gbc tiép xuc lén hon so véi
mau g khong xir 1y va 16n hon 110°, diéu nay
chung t6 viéc phu ZnO da tao ra tinh nang ky
nudce cho gob; (2) Mau gb chi ngdm axit stearic
hodc chi phu ZnO ¢ goc tiép xtic cao hon
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mau gb khong ngdm va khong phu, ching to
viéc ngam axit stearic hoac phu ZnO ciing co6
tac dung tao ra tinh ning ky nudc cho go khi
khong pht ZnO, nhung muc d6 khong cao;
(3) Mau gb sau khi phu ZnO va ngim axit
stearic dat dugc goc tiép xtic kha 16n, trong
d6 c6 hai ché do dat duoc goc tiép xuc 16n
hon 150° cu thé, goc tiép xuc dat 151,4° &
ché @ xir Iy véi nong d6 1% trong 240 phut
va 151,7° & ché do xur 1y véi nong do 2%
trong 240 phat. Ching to viéc két hop hai
budc xtr ly da tao ra dugc bé mit c6 tinh nang
siéu ky nudc va ciu trac phu hop mé hinh
Wenzel hodc Cassie. Hién tuong nay hoan
toan phu hop véi cdu trac bé mat 16p phu
Zn0O da duoc xac dinh bﬁng anh cu trac hién
vi qua phuong phap phan tich FE-SEM, EDX
va XRD. Ngoai ra, két qua thi nghiém cho
thdy, khi ting ndng do axit stearic va thoi
gian xtr 1y thi goc tiép xuc co xu hudng ting
lén. Tuy nhién, thoi gian xr ly c6 anh hudng
13 rét hon so voi ndng do xur 1y.

Trong linh vuc nghién ctru ché tao bé mit ky
nudce hodc siéu ky nudce, tudi tho tinh siéu ky
nude cua 16p pha van dang 1a vin dé chua co
bién phap hiéu qua dé xu 1y, do d6, ngoai viéc
tao ra dugc 16p phu ZnO c6 tinh si€u ky nude
cho gd B6 dé, nghién ciru nay da tién hanh
danh gia tudi tho tinh ky nudc cia 16p phu
thong qua thi nghiém ludc mau gb da phu
bang nudc sbi. Sau do, kiém tra sy thay doi
goc tiép xtc cua giot nude voi bé mit mau &
cac thoi gian luoc khac nhau. Két qua thi
nghiém thé hién trong hinh 6.

Hinh 6. Géc tiép xiic & cdc diéu kién thi nghiém
sau khi lugc tie voi cac thoi gian khdac nhau

Quan st hinh 6 cho thay két qua do goc tiép
xtc sau khi ludc bang nudc sdi trong thoi
gian tir 1 gio dén 8 gio. Co thé thay cac miu
thi nghiém déu c6 goc tiép xuc thap hon so
v6i trude khi lude. Trong do, goc tiép xtc &
céc ché do thi nghiém co ban déu giam khi
ludc trong thoi gian dai. Doi véi cac ché do
thi nghiém xur ly axit stearic véi thoi gian dai
6 goc tiép xuc duoe duy tri 16n hon 140° sau
4 gid lupc. Tuy nhién, & ché do xu 1y voi
noéng do6 2% axit stearic trong 240 phit van
dat goc tiép xtic khoang 130° sau 8 gio ludc.
Hién twong goc tiép xtc bi giam sau mot thoi
gian ludc co thé do mot phﬁn ZnO chi tao lién
két yéu voi gd bi rira tréi 1am mat di dac tinh
clia cdu trac thir bac do mang ZnO két hop
v6i bé mit gd tao ra. Van dé& nay can co
nghién ctru giai phap tao lién két bén ving
gitta ZnO va bé mit gd dé c6 thé thu duoc 16p
phu siéu ky nuéc véi tudi tho dai hon.

3.5. Kha nding tw lam sach

Mot trong nhitng dac tinh ctia vat liéu nano va
16p phu nano 1a kha ning ty 1am sach. Nham
danh gia kha nang ty lam sach cua 16p phu
ZnO trén gd B6 dé, nghién ciru nay da tién
hanh thr nghiém bang phuong phap phun
nudc voi muc dich mo phong hién tugng troi
mua lam sach bui trong tu nhién.
(a | 7 ) .

Mluqbuuzno i muoﬁmw
Hinh 7. Iget qua thi nghiém ti lam sach: (a) mau
go trudc va (b) sau khi phun nuoc
Qua két qua thi nghiém rira sach bui phin trén
bé mat gd bang phuwong phap phun nudc cho
thdy, dbi voi gd khong phu, khi phun nuéc
1én bui phan bi dinh lai va nudc dong trén bé
mat. Déi voi gd dd phu ZnO sau khi phun
nudc thi co ban bui phén duoc rira sach va
trén bé mat gd khong bi dinh nudc. Piéu nay
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chimg t6 g6 B6 dé sau khi phi ZnO c6 kha
nang ty lam sach di v6i bui phan (hinh 7).

4. Két luan

G6 Bo dé sau khi phu bang mang ZnO két
hop xir 1y bang axit stearic di tro thanh vat
liéu co6 tinh ndng ky nudc tham chi siéu ky
nude voi goc tiép xtc 16n hon 150° Tinh
ning ky nudc hodc siéu ky nudc cta gb Bo dé
phu thudc vao diéu kién xur 1y axit stearic.
Trong d6, khi xir Iy v6i nong do axit stearic
1% trong 240 phiit va voi ndng do axit stearic
2% trong 240 phat, thi thu dugc hiéu qua ky
nuéce tét nhat. Cac ché do con lai chi tao ra
kha ning ky nuéc voi goc tiép xuc 16n hon
120° nhung nhé hon 150°. Mang ZnO trén bé
mit go B dé duge tao thanh béi cac miéng
hodc manh (nano sheet) nhd kich thudc micro
(chiéu rong manh ZnO) hodc nano mét (chiéu
day manh ZnO) c6 tinh thé dang Waurtzite.
Mang ZnO trén bé mat gd B dé cua nghién
ctru da lam cho gd Bo6 dé tir loai vat liéu ua
nude trd thanh loai vat liéu ky nudce hodc siéu
ky nudc va c6 kha ning tw 1am sach bui phin
sau khi phun nuéc. Tuy nhién, can tién hanh
nghién ctru giai phap dé c6 thé ting tudi tho
mang ZnO siéu ky nudc trén go.

Lo&i cdm on

“Nghién ctru nay duoc tai trg boi Quy Phat
trién khoa hoc va cong ngh¢ Quoc gia
(NAFOSTED) trong d¢ tai ma so 103.99-
2016.47”
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